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ill Rastetter, Ph.D., was brimming with optimism.
It was January 2003, and the Idec Pharmaceuticals CEO was touting his drug Zevalin ( 90 Y-labeled ibritumomab) at a San Francisco investors' conference. The U.S. Food and Drug Admi nistration had recently approved Zevalin for the treatment of relapsed non-Hodgkin lymphoma (NHL), the fi fth most common cancer in the country. Initial Zevalin sales were low, but Rastetter expected the drug to take off just like another slow starter, rituximab, approved 5 years earlier.
"We will see the same pattern with Zevalin," Rastetter said, "as this new technology is also tried and then adopted."
But Rastetter was wrong. Over the last 4 years, sales of Zevalin, a radiolabeled antibody, improved little and are now declining. A second lymphoma radiopharmaceutical, Bexxar ( 131 I-labeled tositumomab), approved in June 2003, has sold even less than Zevalin. Last year Biogen Idec, as Zevalin's owner is now known, announced its intent to divest the drug if a buyer could be found. And at the end of last year, according to several sources, the company discontinued Zevalin promotion and marketing efforts, although the drug continues to be available. (Biogen Idec would not comment on the reports.) Biogen Idec's recent actions, coupled with the anemic sales of both Zevalin and Bexxar, have placed the future of the young fi eld of cancer radioimmunotherapy (RIT) in doubt. Rumors of the drugs' possible future demise have even fi ltered down to lymphoma patients, some of whom are panicking.
"Patients are fi t to be tied," said Bexxar coinventor Mark Kaminski, M.D. , a hematologist at the University of Michigan in Ann Arbor, who hears questions like these from his patients: "What if I need a retreatment?' and 'What if somebody else in my family gets this disease? Or our friends?'" Kaminski even has patients in remission asking for Bexxar now, in case it's unavailable later when they relapse and need it. Although Bexxar is not immediately threatened, its long-term availability is not guaranteed. "To have it disappear would be a tremendous loss for the patients," Kaminski said.
If Zevalin and Bexxar were inferior treatments, their fate would hardly matter. But despite improvements in lymphoma therapy over the last decade -especially the introduction of rituximab -low-grade NHL is still considered incurable, and Zevalin and Bexxar show antitumor activity and less toxicity than some chemotherapy. Like rituximab, both drugs are antibodies targeting the CD20 antigen, present on relatively mature B cells. Unlike rituximab, they're linked to radioactive isotopesyttrium for Zevalin, iodine for Bexxar -to boost their cell-killing ability.
In clinical trials, Zevalin has produced overall response rates ranging from 74% to 82% in relapsed patients. In this latter group, the median response duration was 28 months. In a randomized trial comparing Zevalin to rituximab, 80% of Zevalin patients achieved an objective response, compared with 56% of rituximab patients, and twice as many patients achieved a complete response with Zevalin than with rituximab. In patients who relapsed after rituximab therapy, Bexxar has shown a 65% response rate, with 38% showing a complete response. The median duration of the response was 24.5 months in patients with a median of four prior chemotherapy courses. NHL patients usually respond to initial treatment but inevitably relapse, with each remission progressively shorter, until death. In Bexxar's pivotal trial, the median duration of response was 6.5 months after one Bexxar treatment, compared with 3.4 months after the last chemotherapy treatment. Complete responses in the same trial lasted a median of 47 months after Bexxar, compared with 6 months after their last chemotherapy. RIT patients "can have years of disease-free survival," said Bruce Cheson, M.D. , head of hematology at the Lombardi Cancer Center in Washington, D.C. "We haven't seen that commonly with any other form of therapy."
And the treatment is short, lasting about a week on an outpatient basis, and 
N E W S
relatively nontoxic. The most common side effect is a temporary reduction in blood cell counts. For Bexxar, the drug's gamma emissions require that precautions be taken to avoid exposing caregivers and family members to radiation, but it's still an outpatient treatment.
"The delivery of [RIT] is actually, from a patient's standpoint, the ideal therapy," Thomas Witzig, M.D. , a hematologist and Zevalin researcher at the Mayo Clinic in Rochester, Minn., wrote in an e-mail.
The Underuse Mystery
If these treatments are so great, why then are there poor sales? "One would predict that they would be wildly popular and that they would be used all the time," Press said. Instead, he pointed out, "they are tremendously underused for their effi cacy and safety profi les." Cheson calls RIT "the most effective least-used treatment there has been in lymphoma." Kaminski estimates that only 5% -10% of patients eligible for RIT are getting it.
Possible reasons include doctors' discomfort with giving radioactive drugs, the fact that the drugs can't be given to patients with cancer that has spread extensively to the bone marrow, concerns about causing secondary malignancies, and worries that using the drugs will preclude later treatments by destroying the marrow. But fewer than half of follicular lymphoma patients have clinically significant bone marrow involvement, and fears of high secondary malignancy risk and marrow destruction have so far not been borne out by clinical trial follow-up. In any case, all these reasons taken together do not come close to explaining the underuse mystery. The cost of RIT is not the reason, either; it's no more expensive than chemotherapy plus rituximab, the current standard of care for newly diagnosed NHL patients.
One explanation is that RIT is far from ideal for the medical oncologists in private practice who make the treatment decisions. To give Zevalin and Bexxar, doctors must refer patients to radiation oncologists or nuclear medicine specialists (often in academic medical centers) and then coordinate treatment. This involves more effort than simply giving chemotherapy drugs or rituximab in clinic -and it means less money because the specialist gets the insurance company reimbursement not the medical oncologist. Even though medical oncologists give patients a nonradiolabeled antibody at the beginning of treatment, for dosimetry purposes, they may go unreimbursed unless they take advantage of certain arcane reimbursement codes.
So RIT, viewed from the standpoint of the medical oncologist's convenience and fi nancial compensation, has problems. "If you're a busy practitioner and can give other good drugs, it is just plain easier," Marshall Lichtman, M.D., executive vice president of research at the Leukemia and Lymphoma Society, wrote in an e-mail.
But what's best for patients may be a different question. Kaminski contends that RIT is often superior to other lymphoma treatments. Chemotherapy can drag out for months with prolonged toxicity. "Unless we change our mindset about this, we're going to continue to see a kind of whittling away of this [RIT] technology and perhaps even its disappearance," he said.
Kaminski blames misinformation about RIT, in part, for the treatment's poor acceptance. (Kaminski shares royalties from Bexxar sales and receives occasional honoraria and research funds for clini cal studies from GlaxoSmithKline.) The Leukemia and Lymphoma Society's Lichtman, for example, wrote in an e-mail that, for Bexxar, "patients have to be sequestered for about 48 hours, if they are excreting radioiodine," and "there has not been observation of large numbers of patients for long-term [bone marrow] risks."
No isolation is required, Kaminski pointed out, just simple precautions at home -mainly sleeping in a separate bed and using a separate bathroom, if possible. As for long-term safety data for Zevalin and Bexxar, experts can differ as to how much follow-up is necessary. But "published data would suggest they're no more leukemogenic than other leukemogenic therapies we use all the time, like alkylating agents," Armitage said. The notion that RIT burns out the bone marrow "is absolutely not correct," Kaminksi said, unless prior chemotherapy already has infl icted irreparable damage. While occasional patients do develop myelodysplastic syndrome or leukemia, "the risk is not much if any higher than giving more cytotoxic chemotherapy," Cheson said.
Running Out of Time?
A big problem, Kaminski added, is that so few centers have even tried RIT. Once people have seen that this is accomplishable, and relatively straightforward, he said, they're often convinced. "But it takes a threshold [of experience] to be met."
Ongoing clinical trials may eventually help, specifi cally a large NIH-funded multicenter trial comparing chemotherapy and rituximab to chemotherapy and Bexxar in patients with newly diagnosed follicular lymphoma. If favorable to Bexxar, "it could change the way we do business," Armitage said. A similar trial is under way for Zevalin. The Bexxar study should meet its goal of
The ultimate fate of the radioimmunotherapy drugs Zevalin and Bexxar (shown here) depends on wider adoption by medical oncologists.
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